















The	 engineering	 department	 at	 Indiana	 University‐Purdue	 University	 Fort	Wayne	 began	
offering	a	newly	designed	first‐year	curriculum	in	the	fall	2014	semester	with	the	intent	to	









As	 a	 result	 of	 its	 assessment‐based,	 continuous	 improvement	 process,	 the	 engineering	
department	 at	 Indiana	University‐Purdue	University	 Fort	Wayne	 began	 offering	 a	 newly	
designed	first‐year	curriculum	in	the	fall	2014	semester.		The	overarching	motivation	behind	
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Throughout	 the	 course,	 students	 are	 exposed	 to	 and	 required	 to	 use	 multiple	 solution	
procedures	 to	 solve	 problems.	 	 Moreover,	 students	 are	 required	 to	 document	 and	





implications	 of	 Gardner’s	 Multiple	 Intelligences	 Theory2	 are	 Individualization	 and	
Pluralization.	 Individualization	 refers	 to	 the	 fact	 that	 no	 two	 students	 think	 alike	 and	
educators	should	take	that	in	to	account	as	much	as	possible	when	teaching	and	evaluating.		
Pluralization	refers	 to	 the	 idea	 that	 important	material	 should	be	 taught	 in	several	ways.		
This	is	important	for	two	reasons.		First,	different	students	learn	differently	and	a	method	
that	works	 for	one	 student	might	not	work	with	another—using	multiple	methods	has	a	






















course,	 consider	 the	 two‐link	planar	 robot,	which	 is	 a	 reoccurring	problem	 in	 the	 course	
text.1	Solution	methods	based	on	trigonometric	equations	are	introduced	in	chapter	3	and	




















Students	 in	 the	 class	 are	 assumed	 to	 no	 prior	 experience	 with	 CAD.	 	 Therefore,	 a	 brief	
introduction	to	the	software,	including	instruction	on	selection	techniques,	coordinate	entry,	
































As	 in	 a	 traditional	 CAD	 class,	 students	 are	 given	 a	 few	 simple	 drawings,	 both	 as	 in‐class	
exercises	and	homework	to	practice	basic	commands	and	simple	drawing	techniques.		Also	
students	 are	 provided	 two	 drawing	 templates,	 based	 on	 the	 acad.dwt	 template	 and	
acadiso.dwt	template,	that	they	are	advised	to	use	to	begin	drawings.	 	The	templates	have	
several	different	layers	as	shown	in	Figure	2	with	lines	of	different	color,	type,	and	weight.		




















Example	 problem	 1	 is	 a	 straightforward	 trigonometry	 problem.	 	 	 The	 given	 geometry	 is	









to	 complete	 the	 drawing.	 	 	 The	 construction	 line	 (green)	 is	 drawn	 from	 the	 top	 corner,	
starting	with	Osnap‐endpoint	 using	 relative	polar	 coordinate,	 i.e. @250<‐120.	 	 The	area	 is	
computed	using Utilities‐Area.		To	finish	the	drawing,	the	Trim command	could	be	used	to	cut	











































The	 robot	 is	 drawn	using	 relative	 coordinate	 entry,	 i.e.	@8<150	 and	 then	@18<30.	 	 The	
position	of	the	tip	is	indicted	with	dimensioning‐linear.	
	
On	 the	 right‐hand	 side	 is	 the	 inverse	 kinematics	 problem.	 	 To	 solve	 this	 problem,	 two	
construction	circles	(shown	in	green)	are	drawn.		(Note	that	the	circles	have	been	trimmed	
for	clarity	in	the	presentation.)		The	first	circle	is	drawn	with	the	center	at	(0,0)	and	radius	







the	 parallelogram	 rule	 for	 vector	 addition.	 	 First,	 the	 two	 given	 vectors	 are	 drawn	using	
relative	polar	coordinate	entry.	 	Then	the	two	construction	lines	are	drawn	using	relative	

























































&	 Technology.	 	 Don	 was	 chair	 of	 the	 IPFW	 engineering	 department	 for	 four	 years,	 and	 is	 interested	 in	










University	of	Saskatchewan	 in	Mechanical	Engineering.	He	 is	 the	author	or	co‐author	of	over	100	technical	
publications	and	is	currently	working	on	reconfigurable	manufacturing	systems,	robotics	and	automation,	and	
intelligent	manufacturing.	Zhuming	is	a	senior	member	of	IEEE.		(biz@ipfw.edu)	
Scott	Moor	 is	 an	 Associate	 Professor	 of	 engineering	 and	 Coordinator	 of	 First‐year	 Engineering	 at	 Indiana	
University‐Purdue	University,	Fort	Wayne.	He	received	a	B.S.	and	M.S.	in	chemical	engineering	from	MIT.	After	
more	than	a	decade	in	industry,	he	returned	to	academia	at	the	University	of	California,	Berkeley,	where	he	





His	 interest	 is	 on	 teaching	 and	 research	 on	 advanced	 materials/structures	 for	 civil	 infrastructures.	 	 He	
authored/co‐authored	over	100	articles	and	advised/co‐advised	over	25	MS	and	Ph.D.	 students.	Dr.	Ray	 is	
ASTM	voting	member	on	concrete	and	aggregate	subcommittee	and	faculty	network	member	of	ACI.	He	may	
be	contacted	at	IndrajitRay29@gmail.com.	
	
	
	
	
		
	
